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1. Evaluate the following limils ;

o v Jecsz =242 = 1 e
R T e e _
g 2. BEvaluate the following integrals |5
Y 5 1 rl gy P
i O [ovrmm=_© 0 [({f i) |

- 3. Let p and g be two real numbers, and let f{z) = et g px 4y for all = € liL -
If f{1) = 4 is o local extremum of f, thenp= (B} ,g=_(F)

A—

4. The length of the curve y = Incosz (D<= < 5-), is  (G)

L 5. Let f : IR — IR be a function. Assume that [ is differentiable at the point -
(1,2) € IR? with f(1,2) =0, fz{L,2) = -1 and f(1,2) =3

B {1} The equation of the Langent plane to the surface z = filz, y) at the polnt 410
(1,2,0)1s (H)
(i} If i = I[j";-'-. \_}EL then the directionnl derivative of f at (1, 2) in the 1
L direction ¥ ks (1) -
(i) I g{t) = f(1 —4tan="¢, 3 — ) for t € IR, then g"(0) = (1}
i 6. UN={(zx,eR?:1<zx<2,0<y=1}, then 5
i f L we™dudy = _(K) 1
L 415
7. If v ;
# L
WY = PeaiE, - o
L Jlz) 3+); T for & =0, s O
and if g Is the inverse of f, then f'(z} = (L) ,and g'(3)=_ (M)

8. The interval of eonvergence of the power serles Tie, 45 (x —2)% 15 (N)

ki 9. If f{z) = cos(z?), then fFU0) = (D) ]
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I. Lot !
- . 1.1, 1 - =
5 if =320, .
f(a) = :
B ] ifa=n0 : ]
| Prove that f is differentiable an IR, and find f{z). (10 %) 4

II. Evaluate the value of the Integral
50, de
————— 104
E fu ErnErn ) : : 25
1L Let @ = {(z,4) : 2* +3* £ + and x > 0}. Evaluate the double integral :
fj‘;sln_'{z'J + y*) dz dy (10 %)
V. (i) If gft) = 2 = -‘5— —sint, prove that g{t) <0 forall t et {5 %)

E 1 sl 2 ch 1'2
5 {ii) Use (i) to evaluate the Hmit : lim Lol

5%) . |
z-0,0 2 +y? L2 k
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A balloon is rising at 10 m/s when ils passenger throws up a ball at 12 m/s.

How much later does the passenger catch the ball? (10%)

A car travels in a horizontal circle around a

curve of radius r banked at an angle @ to g.’
the horizontal. If uis the coefficient of static —
friction, find the maximum speed without
sliding. {10%)

Find the center of mass of the flat semicircular plate of radius R. [15%)

The waler is slightly displayed and then allowed to -

A
move freely, (15%) 2
(a) Show that the liquid execules simple harmonic
motion.
L

(b) What is the period?

A charged disk of radius R with an uniform charge density o over its

surface. (20%)

{a) What is the potential at a point P on the disk axis, a distance z from
the disk? :

(b) What is the electric field at a point P derived from the electric potential
directly?

Find the magnetic field at an arbitrary point P on the
axis of a circular loop of radius a carrying current | . |
(15%)
A

An oscillating LC circuit consisting of a 1.0 nF

capacitor and a 3.0 mH coil has a maximum voltage of 3.0 V.{15%)

(2} What is the maximum charge on the capacitor?

{b) What is the maximum current through the circuit?

{c) What is lhe maximum energy stored in the magnetic field of the cail?
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5 5 @
5L I. 1 pm (micrometer) is 1000 m @1 m @10* m @10° m ®10” m
- 2. The name of H™ is ®hydrogen @hydride @proton @hydrogen minus

@hydrogen negative

A silicon chip used in an integrated circuit of a micracomputer has a
mass of 5.68 mg. How many silicon (8i) atoms are present in the chip?
(The atomic weight of Si is 28.08). ©0.202 @2.02x10" @1.22x ] (®
@1.22x102 ®1.22%10%

What volume of 16 M sulfuric acid must be used to prepare 1.5 L of a
0.10 N H;80, solution? ®9.4 L. 9.4 mL ®4.7 L @4.7 mL ®none of
the above

- Which of the following reactions is not a redox reaction?

@Ag" + Cl'— ApCl

@2Na + Cl, — 2NaCl
@CH,+ 20, —» CO,+ 2H,0
@28,0,+ 1, - 8,0, +3r
®none of the above

. Calculate the equilibrium constant K at 25°C for the reaction

3T gy = T+ 2Tl E'=-1.60V
DOK=10""@K=10""® @K=10" @K=10" Gnone of the above

A sample of methane gas that has a volume of 5 L at 20 °C is heated to
40°C at constant pressure, Calculate its new volume.®5 L ®5.34 |
@I0L @10.34 L ®10.68 L

When a reaction results in the evolution of heat, it is said to be
@exothermic @endothermic @isothermic @hyperthermic
®hypothermic

Which of the following ion (atom) has the largest radius? ®0*~ @F-
@Ne @Na' @Mgp**
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10.Which of the following electron transfer process between the different
energy levels of hydrogen atom requires least energy? @level n=1 to
level n=2 @n=2 to n=3 @ n=3 to n=4 ® n=4 to =5 ® n=5 o n=6
{level n=1: ground state, n=2: first excited state, ete.)

11.Which of the following is a possible set of quantum numbers for an
electron?

@n=2, #£&=1, m=0, m=0
@n=1, =1, m=1, m=+1/2
@n=3, =2, m=-3, m=+1/2
@n=4, &0, m=0, m=-1/2
G@n=1, £=1, m=1, m=+172

12. Which of the following molecule has the largest dipole moment? @F,
@Br, @HF @HBr ®@FBr

13.A buffer solution was prepared by mixing 1 L of 0.01 M HCOOH
solution and 1L of 0.1 M HCOONa solution, The pH value of 4.7 was
observed for this buffer solution. The pKa of ICOOH should be
around 5.7 @4.7 @3.7 @0.47 ®47

14.What is the pH of a 0.1 N CH,COOH solution? (pKa of CH,COOH is
501 @2 Q@3 @4 @5

15.pKa value is a common way of describing the strength of an acid.
Which one of the following acids has the largest pKa value? @
CH,COOH @ CH,FCOOH @ CH,BI(COOH & CH,FCOOH ®
CHBr,COOH

16.Give the correct relationship between the change in standard free
energy (AG®) and the equilibrium constant (K) for a given reaction.
DAG=0, K=0 @AG=0, K=1 @AG*1, K=1 @AG*0, K<0 GAG=0,
K=0

17.Which one is not an organic compound? ®CH, @HCHO G@HCOOH
@H,CO, ®CH,NH,

18.The name of polymer (CH,—CHCI), is @PE @PP @PVC @Teflon
&Polystyrene
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19.For the reaction
A = Products
we have found that the rate law is
Rate = - A[A]/ At =k [A]
If the initial concentration of A is 0.1M and 99 % of A has been
consumed 20 minutes later, what is the half-life of this reactant A?
1.0 min @1.5 min @2.0 min @2.5 min ©3.0 min

20.For a general reaction involving a single reactant,
A —» Products
which is second order in A, the rate law is
Rate =- A[A]/ At=k [A]?
The half-life of this reactant is ®1/k @1/ k[A], @1/2k[A], @ /K[AT,
®1/2k[AT,
( [A] is the initial concentration of A)

21.A balloon is being inflated to is full cxtent by heating the air inside it.
In the final stages of this process, the volume of the balloon changes
from 4.00x10° L to 4.50%10° L by addition of 1.3x10° J of energy as
heat. Assuming the balloon expends against a constant pressure of 1.0
atm, then, AE for this process is ®1,3x10° J @-1.8x10° ] ®-8x10" ]
@1.8x10°) ©8x107)

(To eonvert between Lxatm and J, use 1 Lxatm=101.3 J)

22.At constant pressure, the change in enthalpy (AH) of a system is equal -
to @q @w @q + w DAE ®AE- q (AE represents the change in
internal energy, q represents hicat and w represents work.)

23 Which molecule has the lowest oxidation state in carbon?
®H,C0, @HCOOH @HCHO ®@CH,01 GHCOONa

24.Which of the following processes is called saponification?
@RCOOR’ + Ol —
@RCOOR' +H' —
@RCOOH + OH" —»
@RCOOH +H' —
®RCOOH + H,0-

25.The reaction
ke
A+tB ——C+D
Ik

has the forward rate constant k; and reverse rate constant k. The
equilibrium constant K of this reaction is @ ki, @1/ kk, @ k/k, @
K/ ke ® ke—k,
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